− at the Tevatron Collider. We also report about the latest results on CP Violation for B 0 and B 0 s decay modes into pairs of charmless charged hadrons (pions and kaons).
We present the current status of the rare decay searches of B decay modes into pairs of charmless charged hadrons (pions and kaons).
Introduction
Flavor changing neutral current (FCNC) decays are forbidden at tree level in the Standard Model (SM) and proceed via higher order penguin or box diagrams. Many extensions of the SM allow for tree level diagrams or alternative loop diagrams for FCNC that could significantly alter the decay rate with respect to the SM expectations. Therefore precision measurements of these rare FCNC processes are powerful probes of new physics and are complementary to direct collider searches.
At the Tevatron, we have searched for the FCNC decays of B 0 (s) → µ + µ − . The SM expectation [1] for these branching fractions are significantly below the current experimental sensitivity. However, in many SUSY extensions of the SM, the branching fraction could be enhanced by one to three orders of magnitude to a level observables by the Tevatron experiments. An observation of these decay at the Tevatron would be unambiguous evidence for physics beyond the SM. Another important FCNC process accessible at the Tevatron is the B → X s l + l − decay. New physics effects could be seen in the forwardbackward asymmetry of the strange meson in the dimuon system and/or in the decay rate [2] . At the Tevatron, we have searched for the following exclusive decay modes:
The former two decay modes have been observed at BaBar [3] and Belle [4] . The latter decay mode * paola.squillacioti@pi.infn.it B 0 s → Φµ + µ − has so far evaded experimental detection.
At the Tevatron also the FCNC charm decays are accessible. There are several scenarios of new phenomena such as SUSY R parity violation in a single coupling scheme [5] , or little Higgs models with a new up-like quark [6] , where deviations from the SM would only be seen in the up sector. Scenarios of this nature motivate the study of FCNC charm meson decays.
The decay modes of B mesons into pairs of charmless pseudo-scalar mesons are effective probes of the quark-mixing (CKM) matrix and sensitive to potential new physics effects. We report the first observation of the B 
where Fig. 1 , with an expected background of 1.27 ± 0.37 (2.45 ± 0.40). Given the number of signal events observed is consistent with the background expectation, we computed the following
. DØ performs two different optimization strategies using the LHR. One optimization was performed on the ratio µµ / < n ul >, where < n ul > is the expected average upper limit given the expected background in the signal region. The second method was to maximize the criterion P = µµ /(1 + √ n back ) [7] . Here, µµ is the reconstruction efficiency of the signal MC after the pre-selection and n back is the expected number of background events interpolated from the sidebands. The value of the selection cuts were the same in both optimization. With the optimized selection requirements and 2 fb 
Exclusive
In addition to the two-body dimuon decays, the Tevatron has also searched for the b → sµ + µ − FCNC processes. In particular CDF has searched for the decays of The optimization is performed separately for the three rare decay modes. The invariant mass distribution for the three searches after applying the optimal requirements on the discriminating variables are shown in Fig. 3 .
The branching fraction can be computed by normalizing the number of the observed signal to the number of reconstructed resonant B → hJ/ψ decays:
where h is K + , K * 0 or Φ. The parameter N hµ + µ − is either the number of observed signal events or Table 1 Summary of the B → hµ + µ − searches at CDF and DØ . The branching fraction limits are computed using Bayesian method.
in the case of setting a limit , the upper limit on the number of signal decays, and N hJ/ψ is the number of reconstructed B → hJ/ψ events. The efficiency terms hJ/ψ and hµ + µ − are the efficiency for reconstructing the normalization and signal decays, respectively. The branching fraction results and limits are tabulated in Tab. 1. CDF has seen strong evidence of the rare decay in the B + channel. Neither CDF nor DØ observed significant signal in the B 0 s channel.
D
In addition to the rare B decays, DØ reported, with 1 fb −1 of data, the observation of the decay D Fig.  4 (top) Fig. 4 (bottom). The D + signal region contains 17 events and the combinatoric background determined from the sidebands is 20.9 ± 3.4. DØ set a limit of
at the 90% CL. This is the most stringent limit to date in these modes. + h − modes overlap into an unresolved mass peak. We performed an unbinned maximum likelihood fit, combining kinematic and particle identification information to statistically determine both the contribution of each mode, and the relative contributions to the CP asymmetries.
Branching fractions and direct
We report the first observation of three new charmless decays B 
BR(B
is in agreement with the latest theoretical expectation [9] . We measured for the first time in the B − candidates using a pion mass assumption for both decay products. Comulative projections of the likelihood fit for each mode are overlaid.
